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(57) [Summary] 

(Objective] To shorten examination time and 
prevent reduction of examination accuracy as 
well, in audiometer which examine patient* s 
hearing by giving specific level of examina- 
tion sound to patient and automatically 
increase or decrease level of the examination 
sound in sequence based on responses given 
by the patient. 

[Constitution] It is able to restrict patient's 
response only to examination sound and able 
to shorten examination time for this and 
prevent reduction of examination accuracy, 
by designing to interrupt examination sound 
for a moment when there is a response to the 
examination sound from a patient, and if the 
response fi-om the patient continues, interrupt 
hearing examination for a moment and-or 
notify examiner and patient that response 
from the patient is mistake with specific 
means of notification. 




Figure 7 Threshold value me&sunmient, processing proiocol (]) 
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[Claimsl 

(Claim 1] In audiometer which examine 
patient's hearing while giving specific level 
of examination sound to patient and automatic 
cally increase or decrease level of the exami- 
nation sound in sequence based on responses 
given by the patient, 
audiometer which is characterized by, 
interrupting examination sound for a moment 
when there is a response to said examination 
sound from a patient, and 
if the response from the patient continues at 
this moment, interrupting hearing examina- 
tion atid notifying examiner and/or patient 
that response from the patient is mistake with 
specific means of notification. 
(Claim 2J In audiometer which examine 
patient's hearing by giving specific level of 
examination sound to patient and automati- 
cally increase or decrease level of the exami- 
nation sound in sequence based on responses 
given by the patient, 
audiometer which is characterized that, 
it interrupts following examination sound for 
a moment when there is a response fi-om 
patient against examination sound of the first 
sound pressure level, 

if response from patient continues, it presents 
examination sound of tlie second sound 
pressure level which is greater than said first 
sound pressure level to patient, then interrupts 
the examination sound of the second sound 
pressure level to prompts patient to stop the 
response. 

(Claim 3] Audiometer which is described in 
Claim 2 and characterized by interrupting said 
hearing test for a moment and notifying 
examiner and/or patient that response from 
patient is mistake with specific means of 
notification, when patient does not stop the 
response even if said examination soimd of 
the second sound pressure level is presented 
and then the examination sound of he second 
sound pressure level is intemipted to prompt 
patient to stop response. 
[Claim 4J In audiometer which examine 
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patient's hearing while giving masking noise 
to opposite side of ear from the object ear of 
examination and giving specific level of 
examination sound to object ear and auto- 
matically increase or decrease level of the 
examination soimd in sequence based on 
responses given by the patient, 
audiometer which is characterized by inter- 
rupting said hearing test for a moment and 
notifying examiner and/or patient that re- 
sponse from patient is mistake with specific 
means of notification, when there is a re- 
sponse to masking noise fi-om patient. 
[Detailed explanation of the invention] 
[0001] 

[Application field in industry] This inven- 
tion concerns audiometer which is especially 
suitable in applying audiometer which per- 
forms hearing measurement by automatically 
increasing and decreasing examination sound 
level according to response fi-om patient. 
[0002] 

[Prior technology] Previously in audiometer, 
it was made to measure minimum audible 
level (hereafter, it is called as threshold value) 
of patient based on response signal which is 
responded by using a means of response such 
as response button from a patient when 
specific level of examination sound is given 
to a patient. An audiometer measures thresh- 
old values at each frequency by giving 
examination sound of specific frequencies 
(125 Hz to 8000 Hz) to patient by increasing 
the level in steps starling fi-om low level 
enough to be considered that it will not be 
heard by the patient and judging whether the 
patient is able to hear at each step based on 
operation of means of response by the patient. 
[0003] However, there are persons among 
patients whose hearing of one ear is extremely 
better than the other ear. When examination 
soimd is given to the ear with poor hearing, 
there are cases that patient hears this exami- 
nation sound with good ear on opposite side 
and misunderstand that he is able to hear the 
examination sound and push the response 
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button^ although the ear which is the object 
examination is not actually hearing the 
examination sound, and incorrect measure- 
ment is done as a resuh. In this case, there is 
a need to measure the threshold value by 
applying masking on the opposite side ear 
from the object ear of examination at present. 
[0004] Further, there are audiometers which 
are made to automatically conduct this 
hearing examination. With this type of 
audiometer, patient's threshold values are 
finally determined by automatically increas- 
ing and decreasing the examination sound 
corresponding to responses from the patient 
according to a program being entered in 
advance. 
[0005] 

[Problems to be solved by this invention) 

However, when automatically examining 
hearing of patient by using an audiometer 
which has automatic hearing examination 
function, the examination proceeds fully 
based on responded information from 
patient and following problem would occur. 
At first, depending on the patient, there are 
cases that he keeps on pressing response 
button after pressing the button even exami- 
nation sound is interrupted and he does not 
hear the examination sound. In this case, it is 
practically difficult for an audiometer to judge 
either "he certainly heard the sound but forgot 
to release the button" or *'he keeps pressing 
the button although he is not hearing the 
sound". As a result, this type of audiometer 
will judge that the patient is able to hear the 
minimum level of sound which the audiome- 
ter is able to produce^ thus measurement of 
threshold value becomes impossible. Ac- 
cordingly, accurate threshold value v\rill not be 
obtained and it spends wasteful time as well. 
Furtlier, if attempts are made to wait until the 
patient releases the button and resume the 
examination, there is a concern that the 
examination may be interrupted forever. 
[0006] Secondary, when hearing examina- 
tion is applied with masking noise, depending 



on patient, there are cases that he may press 
the response button by reacting to masking 
noise which is given first. In this case, this 
type of audiometer will accept the response 
information that is a response to the masking 
noise as same as true response information 
that is a response to the examination sound. 
As a result, it judges that threshold value 
measurement is impossible because there is a 
response although examination sound has not 
been presented. Therefore, there is a problem 
that accurate threshold measurement is not 
able to be done and it spends wasteful time as 
welL Further, if a program is executed which 
will wait until the response by a patient to 
masking noise is released, there is a problem 
too that the progress of examination stops and 
examination time becomes long. 
10007] This invention was done considering 
above described points and it is to propose an 
audiometer which is able to shorten examina- 
tion time and prevent reduction of examina- 
tion accuracy as well, by restricting the 
response fi'om patient to be only response to 
the examination sound. 
[0008] 

(Means to solve the problems] In order to 
solve these problems in this invention, in 
audiometer 1 which examine patient's hearing 
while giving specific level of examination 
sound to patient and automatically increase or 
decrease level of the examination sound in 
sequence based on responses given by the 
patient, it is made to interrupt examination 
sound for a moment (SPl 1 1, SPl 34) when 
there is a response to examination sound from 
a patient (SP104. SP133), and if the response 
from the patient continues at this moment 
(SPn2> SPl 35), interrupt hearing examina- 
tion for a moment and notify examiner and/or 
patient that response from the patient is 
mistake (SP122, SP123, SP153, SP154) with 
specific means of notification 25 and 26. 
10009] Further in this invention, it is made to 
prompt patient to stop the response if there is 
a response to examination sound of the first 
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level (SP104, SP133), by interrupting exami- 
nation for a moment (SPl 11, SPl 34), and if 
response from patient continues at this 
moment (SPl 12, SP135), presenting exami- 
nation sound of the second sound pressure 
level which is greater than the first sound 
pressure level to patient (SPl 17, SPI 18, 
SP149, SP150) then interrupting the exami- 
nation sound of the second sound pressure 
level (SPl 19, SP151). 

[OOloj Further in this invention, it is made to 
interrupt hearing exaniinatiuon for a moment 
and notify examiner and/or patient that 
response from patient is mistake (SPl 22. 
SP123, SP153, SP154) with specific means of 
notification 25 and 26, when patient does not 
stop the response (SP120, SPl 52) even if 
patient is prompted to stop response by 
presenting examination sound of the second 
sound pressure level which is greater than the 
first sound pressure level to patient (SPl 17, 
SP118, SP149, SP150) then interruptmg the 
examination sound of the second sound 
pressure level (SPl 19, SP151). 
[001 1] Further in this invention, it is made to 
temporarily interrupt hearing examination and 
notify examiner and/or patient that response 
fi:om patent is mistake (SP43, SP44) with 
specific means of notification 25 and 26, 
when there is a response to masking noise 
from patient (SP42), in audiometer 1 which 
examines patient's hearing while giving 
masking noise to opposite side of ear from the 
object ear of examination and giving specific 
level of examination sound to object ear and 
automatically increase or decrease level of the 
examination sound in sequence based on 
responses given by the patient. 
[0012] 

(Function) If response from a patient 
continues even in a condition that examina- 
tion sound is interrupted, it will inten-upts the 
examination and notify the examiner and/or 
patient that response is mistake to have the 
patient stop the response. As a result, it is 
able to avoid extension of examination time 
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and reduction of examination accuracy, which 
are caused by the patient continuously re- 
sponding regardless he can hear the examina- 
tion sound or not. 

10013} . Further, if response from a patient 
continues even in a condition that examina- 
tion sound is interrupted, it is able to avoid 
extension of examination time and reduction 
of examination accuracy, which are caused by 
the patient forgetting to release the response 
button, by interrupting the second level of 
examination sound (SPl 19, SP151) after 
presenting the second sound level of exami- 
nation sound which is louder than the first 
sound level to patient (SPl 17, SPl 18, SP149, 
SPl 50) to prompt the patient to stop the 
response, 

[0014] Further, if there is a response to 
masking noise from patient (SP42), it is able 
to avoid extension of examination time and 
reduction of examination accuracy, which are 
caused by the patient reacting the masking 
noise, by temporarily interrupting the hearing 
examination and noticing the examiner and/or 
patient that response from the patient is 
incorrect (SP43, SP44) with specific notifica- 
tion means 25 and 26 to stop the response 
from the patient. 
[0015] 

[Embodiment examples] One embodiment 
example of this invention is described below 
in detail based on drawings. 
[0016] (1) Total constitution 
In Figure 1, 1 shows an audiometer in whole, 
and it is made to automatically increase or 
decrease examination sound level for each 
frequency according to response from patient, 
judge whether hearing test with giving 
masking noise is necessary or not, and be able 
to conduct hearing measurement with giving 
the masking noise. The audiometer 1 send 
operational instruction, which is entered by 
examiner by operating a control panel 2, to 
CPU (central processing unit) 3 as command 
signal 1. 

[0017] CPU makes a sine wave oscillator 4 
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oscillate specific sine wave by sending a 
control signal S2A based on the control signal 
Si and a program which has been entered in 
advance to the sine wave oscillator 4, and 
have is send as sine wave signal 3 to a vari- 
able attenuator 5. 

(0018) The attenuator 5 attenuates the sine 
wave signal 3 which is supplied from the 
CPU 3 as required, based on the control signal 
S2B, and send this as attenuated sine wave 
signal 4 to switch circuit 6. The switch circuit 
6 is made to open and close the switch based 
on the control signal S2C being supplied from 
the CPU 3, and to send the attenuated sine 
wave signal S4 to a receiver selector 8 
through a power amplifier 7. The receiver 
selector 8 sends the attenuated sine wave 
signal S4 to the first or the second receiver 9 
or 10 based on the control signal S2D being 
supplied from the CPU 3, thus examination 
sound of a level based on the attenuated sine 
wave signal S4 is emitted from the first or tlie 
second receiver 9 or 10. 
r00191 At this moment, the CPU 3 makes 
noise generator 20 generate masking noise in 
specific frequency by sending control signal 
S2E to the noise generator 20 and this is sent 
to variable attenuator 21 as the noise signal 
SI 0. The variable attenuator 21 attenuates the 
noise signal SIO based on the control signal 
S2F being supplied from the CPU 3, and this 
is sent to a switching circuit 22 as attenuated 
noise signal SI 1. The switching circuit 22 is 
made to open and close the switch based on 
control signal S2G being supplied from the 
SPU 3, and send out the attenuated noise 
signal SI 1 to the receiver selector 8 through a 
power ampIijSer 23 when the switch is closed. 
[0020] At the receiver selector 8, it sends the 
attenuated noise signal SI 1 to the second or 
the first receiver 9 or 10 wherein the attenu- 
ated sine wave signal is not sent based on the 
control signal S2D being supplied from the 
CPU 3, thus noise sound which is based on 
the attenuated noise signal SI 1 is emitted 
from the second or the first receiver 9 or 10. 
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Further at this moment, the CPU 3 judges 
whether a response button 24A is operated to 
be pushed down or not within specific re- 
sponse acceptance time after the initiation of 
emitting sound from the first or second 
receiver 9 or 10, based on response signal SI3 
being supplied from the response switch 24 
which opens and closes corresponding to 
pressing operation of the response button 24A 
by patient. Based on this, the CPU 3 is made 
to detect whether the examination sound of 
the sound level being presented at that mo- 
ment is audible level or not, 
[00211 In addition to this constitution, the 
audiometer 1 has an alarm 25 and a display 
26, and when a patient presses the response 
button 24A reacting to the masking noise, or a 
patient keeps pressing the response button 
24A despite examination sound is not pre- 
sented, it is made to generate alarm sound 
from an alarm 25 and display specific mes- 
sage on the display 26 by the CPU 3 sending 
control signal S2H to the alarm 25 and control 
signal S2I to the display 26. According to 
this, the audiometer 1 is made to be able to 
notify the patient that response from the 
patient is whether correct response based on 
the examination sound or not. 
[0022] (2) Standard pure sound automatic 
examination mode 

This audiometer 1 has an examination mode 
which automatically conducts hearing exami- 
nation according to the standard pure sound 
examination method (hereafter, this mode is 
called as standard pure sound automatic 
examination mode), and it is designed to 
execute the standard pure sound automatic 
examination mode - processing protocol RTl 
which is shown in Figure 2 through Figure 6 
when this standard pure sound automatic 
examination mode is selected by operation of 
control switch which is located on the control 
panel 2. 

(0023} Wlien it enters into the standard pure 
sound automatic examination mode - proc- 
essing protocol RTl, the CPU 3 initializes 
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memory (not shown in the illustration) which 
memorizes numbers of measurement and 
temporary threshold values at step S2, select 
right ear of patient as the object ear of exami- 
nation in following step 3, and select 1000 
[HzJ at step SP4 as the frequency of exami- 
nation sound to be presented to the patient 
Then in step SP5, the CPU 3 sets sending 
destination of attenuated sine wave signal S4 
and attenuated noise signal SI 1 to be the first 
receiver 9 and the second receiver 10, respec- 
tively, by sending switching signal S2D to 
receiver selector 8, and sets oscillation 
frequency of sign wave oscillator 4 to be 1000 
[Hz] by sending control signal S2A to the sine 
wave oscillator 4. In the following step SP6, 

CPU 3 set the examination sound level 
which is to be presented JQ-om the first or 
second receiver 9 or 10 at 0 [dB] by sending 
control signal S2B to variable attenuator 5. 
1^024] Then in following step SP7, the CPU 
3 measures threshold value of the patient at 
that frequency based on threshold measure- 
ment operation processing protocol RT2 
which is shown in Figwe 8 and Figure 9. 
After the completion of this measurement, the 
CPU 3 proceeds to step SP8 and judges 
whether the frequency of examination sound 
being presented to patient at step SP7 was 
higher or equal to 1000 [Hz] or not, and if 
positive result is obtained at this stage» it 
moves to step SP9 and judges whether a 
operation mode which conducts threshold 
value measurement process for 2 times with 
1000 [Hz] of examination sound (hereafter, 
this is called as confirmation measwcment 
mode) has been selected in advance or not 
[0025] When it is confirmed that the confir- 
mation measurement mode has not been 
selected at this step SP9, the CPU 3 changes 
frequency of examination sound to be emitted 
from the first receiver 9 from 1000 [Hz] to 
1500 [Hz], 2000 [Hz], 3000 [Hz], 4000 [Hz] 
6000 [Hz] and 8000 [Hz] in sequence by 
repeating a loop of steps SP9-SP10-SP1 1- 
SP12-SP13-SP14-SP6-SP7^SP8-SP9, to 
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measure threshold value of the patient against 
each frequency. 

(00261 Which means that when the CPU 3 
receives negative result at step SP9, it moves 
to step SPIO to store the measurement result 
at step SP7 in a threshold measurement result 
storage memory (not shown in illustrations) 
as the threshold value of the patient at this 
frequency, and it proceeds to following step 
SPl 1 and judges whether the examination 
frequency being presented at threshold value 
measurement process in the step SP7 was 
8000 [Hz] or not. When the CPU 3 obtains 
negative result at this step SPl 1 . it moves on 
to step SPl 2 and selects a frequency which is 
one level higher frequency (1500 [Hz], 2000 
[Hz], 3000 [Hz], 4000 [Hz], 6000 [Hz] or 
8000 [Hz]) than what was presented in the 
step SP7, as the frequency of examination 
sound to be presented to the patient in fol- 
lowing threshold value measurement proc- 
essing, then proceeds to step SPl 3 to set the 
oscillation frequency of the sine wave oscil- 
lator 4 to be the frequency that was selected at 
the step SPl 2, by sending control signal S2A 
to the sine wave oscillator 4. Further, the 
CPU 3 judges whether threshold value 
measurement of both ears of threshold value 
measurement at each frequency has been 
completed or not at step SPl 4, and if negative 
result is obtained, it returns to step SP7 
through step SP6. 

[0027J Further, the CPU 3 proceeds to step 
SPJ5 from step SPl 1 after the measurement 
of threshold value of the patient at examina- 
tion sound of 8000 [Hz], and then proceeds to 
step SP7 through steps SP13^P14-SP6 after 
setting the frequency of examination sound to 
be emitted from the first receiver 9 to be 800 
[HzJ at step SPi5, measures threshold value 
of the patient for the examination sound of 
800 [Hz] by executing the threshold value 
operation processing protocol RT2 in this step 
SP7, then proceeds to step SPl 6 through step 
SP8. ^ 

I0028J Further after this, the CPU 3 meas- 
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ures threshold values of the patient to fol- 
lowing frequencies in sequence by frequency 
of examination sound which is emitted from 
the first receiver 9 from 800 [Hz] to 500 [Hz], 
250 [Hz] and 125 [Hz] in sequence by re- 
peating a loop of steps SPl 7-SP18^SPl3- 
SP 1 4-SP6-SP7-SP8-SP 1 6-SP 1 7. 
[0029] After measuring threshold value of 
patient for 125 [Hz], the CPU 3 then proceeds 
to step SP19 from the step SP17 and then 
selects left ear of the patient as the examina- 
tion object and selects 1000 [Hz] as the 
frequency of examination sound to be emitted 
from the second receiver 10 as well, within 
the step SP19 trough step SP22. 
10030] Further, the CPU 3 proceeds to step 
SP6 after these steps through SP13-SP14, and 
then measures threshold value of left rear of 
the patient for each frequency of 1000 [Hz] 
through 8000 [Hz] and 800 [Hz] through 125 
[Hz] in sequence in the same way as the 
threshold value measurement of right ear for 
each frequency as described above, in the 
steps of step 6 through step SP22. 
1003 1 J On the contrary to this, if CPU 3 
confirms that confirmation measurement 
mode is selected at step SP9, it proceeds to 
step 24 and where it judges whether the 
threshold value measurement processing with 
1000 [Hz] examination sound is the second 
time at the step SP7 or not based on the count 
value of specific counter (hereafter, this 
coimter is called as measurement operation 
counting counter). If the CPU 3 gets negative 
result at this step SP24, it moves to step SP25 
and records the raeasurment result being 
obtait)ed by the threshold value measurement 
processing at step SP7 in the threshold 
measurement result recording memory as the 
result of first measurement at this frequency, 
then proceeds to step SP26 to judge whether 
the examination sound being presented to the 
patient at step SP27 was 8000 [Hz] or not. 
[0032] When it gets negative result at this 
step SP26, the CPU 3 proceeds to step SP27 
and selects a frequency (1500 [Hz], 2000 
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[Hz], 3000 [Hz], 4000 [Hz], 6000 [Hz] or 
8000 [Hz]) which is one rank higher than the 
frequency which was presented at step SP7 as 
the frequency to be presented to the patient in 
the following threshold value measurement 
processing, and proceeds to step SP7 through 
steps SP13-SP14-SP6. and executes thresh- 
old value measurement processmg at a 
frequency which was set at the step SPl 3. 
[0033) Further, the CPU 3 proceeds to step 
26 through steps SP8-SP9-SP24-SP25 after 
the completion of threshold measurement 
processing at step SP7, then conducts the first 
time threshold value measurement for exami- 
nation sound of 1000 [Hz] through 8000 by 
repeating the lop of steps SP26-SP27-SP 1 3-- 
SP 1 4-SP6--SP7^SP8-SP9-SP24-SP25-SP26 
until receiving positive result at step SP26 
(which means that until the completing 
threshold value measurement operation with 
examination sound of 8000 [Hz]). 
[0034J After completion of the first time 
threshold value measurement process of 
examination sound of 1000 [Hz] through 
8000 [Hz], the CPU 3 proceeds to step SP28 
to select 1000 [Hz] as examination sound 
frequency to present to patient in following 
threshold value measurement processing by 
receiving a positive result at step SP26, and 
sets the calculation value of threshold value 
measurement count counter to 2, then pro- 
ceeds to step SP7 through steps SP13-SP14- 
SP6 to execute the second time threshold 
value measurement processing for 1000 [Hz]. 
[0035] After the completion of the second 
time threshold value measurement processing 
for 1000 [Hz] at this step SP7, the CPU 3 
proceeds to step SP29 through steps SP8- 
SP9--SP24, then compares the measurement 
result of the first time and the measurement 
result of the second time within step SP29 
through step SP3I, and records lower one 
among the measurement result of the first 
time and the measurement result of the second 
time as the threshold values of the patient. 
[0036) When the CPU 3 confmns that there 
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IS a difference of 10 [dB] or more between the 
measurement result of the first time and the 
measurement result of the second time at 
following step SP32, it then executes the 
second time threshold value measurement for 
each frequency by repeating a loop of steps 
SP33-SP34-SP13-SP14"SP6-SP7^SP8-SP9 
^SP24^SP29-SP30 (or SP3 1)-SP32-SP33 
until it reaches a frequency at which the 
difference between the first time and the 
second time at step SP32 becomes 5 (dB] or 
less by changing frequency of examination 
sound from 1000 [Hz] to 1500 [Hz] through 
8000 [Hz] in sequence. 
(00371 In concrete, if the difference of 
threshold values of the first time and the 
second time at 1000 [Hz] is 5 [dB] or less, die 
CPU 3 moves from the step SP32 to step ' 
SP35 and will not conduct the second time 
threshold value measurement processing at 
higher frequency than 1000 [Hz]. On the 
contrary, if the difference of threshold values 
between the first time and the second time at 
1000 [Hz] is 10 [dB] or more, threshold value 
measurement at 1500 [Hz] is done for the 
second time. Similarly, if tlie difference of 
threshold values between the first time and 
the second time at 1500 [Hz] is 5 [dB] or less, 
the second time threshold value measurement 
processing is not done for higher frequency 
than 1500 [Hz]. 

I0038J On the contxaiy. if CPU 3 confirms 
that the difference of threshold values be- 
tween the first time and the second time is 5 
[dB] or less at step SP32, or confirms that the 
second time threshold value measurement for 
1000 [Hz] through 8000 [Hz] has completed 
at step SP33, it proceeds to step SPSS and set 
the frequency of examination sound to 800 
[Hz]. After this, CPU 3 proceeds to step SP7 
through step SP13-SP14-SP6, and measures 
threshold value of the patient for examination 
sound of 800 [Hz] at this step SP7. Then after 
this measurement, CPU 3 proceeds to step 
SP17 through steps SP8-SPJ6 and measures 
threshold value of the patient for each frc- 
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quency of 500 [Hz] through 125 [Hz] by 

repeating steps SP 1 7-SP 1 8-SP 1 3-SP 1 4- 

SP^SP7«SP8-SP16-SP17 as same as above 
described. 

(0039] Further after measuring threshold 
value of the patient for examination sound of 
125 [Hz], the CPU 3 proceeds from step SP17 
to step SPl 9, and selects left car of patient as 
the object of examination at between step 
SPl 9 and step SP22 and select 1000 [Hz] as 
the frequency of examination sound to be 
emitted from the second receiver 10, then 
after sequentially measuring each threshold 
value of left ear of the patient for each fre- 
quency of 1000 [Hz] through 8000 [Hz] and 
800 [Hz] through 125 [Hz], respectively, as 
described above, it moves to step SPl 4. 
[0040] Then after receiving a positive resuh 
at step SP l 4, which means that hearing 
measurement without giving masking noise 
has completed, and the CPU 3 moves to step 
SP36. The CPU 3 executes hearing meas- 
urement processing with giving masking 
noise to opposite side of ear from the object 
of examination, when measured threshold 
values do not meet specific regulation, which 
means that threshold value of one side of ear 
is 50 [dB] or greater and the threshold value 
of this ear is greater than the threshold value 
of other side of ear. 

[0041] Which is that when the CPU 3 judges 
that hearing measurement with giving mask- 
ing noise is necessary at step SP36 and step 
SP37, it gives masking noise which is 10 [dB] 
greater sound pressure level than the thresh- 
old level of the ear on opposite side from 
examination object to the ear on opposite side 
from examination object, in following step 
SP38 through step SP41, and checks whether 
there is a response from the patient or not in 
following step SP42. 

[0042] When CPU 3 confirms that there is a 
response from the patient in step SP42, 
because this means that the patient is re- 
sponding to the masking noise, it moves to 
step SP43 and have a message saying "Patient 
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is responding to masking noise. Push start 
button when explanation is complete/' 
displayed on the display 26, and also generate 
alarm sound from the alarm 25 in following 
step SP44, 

10043] Then the CPU 3 wait in step SP45 for 
the restart button on control panel 2 being 
operated to be pressed by the examiner, and it 
clears the message on the display 26 and the 
alarm sound of the alarm 25 in step SP46 
when the restart button is operated to be 
pressed by the examiner. 
[00441 On the contrary, if CPU 3 judges that 
there is no need for hearing measurement with 
giving masking noise in step SP36 and step 
SP37, it judges whether hearing measurement 
with giving masking noise is necessary or not 
at each frequency of 1000 [Hz], 1500 [Hz], 
2000 [Hz], 3000 [Uzl 4000 [Hz], 6000 [Hz] 
and 8000 [Hz], by repeating a loop of steps 
SP47^P48-SP49-SP50"SP36-(SP37)-SP47. 
(0045) Then after completion of judgment of 
necessity of masking noise at 8000 [Hz], the 
CPU 3 sets the frequency at 800 [Hz] in 
following step SP51 by positive result being 
obtained in step SP48, After this, the CPU 3 
judges the necessity of masking noise at this 
800 [Hz] in step SP36 and step SP37, then it 
judges whether hearing measurement with 
giving masking noise is nessary for each 
frequency of 500 [Hz], 250 [Hz] and J 25 [Hz] 
by repeating a loop of steps SP47-SP52- 
SP53-SP50-SP36h:SP37>-SP47. 
[0046] Then after completion of judgment of 
necessity of masking noise at 125 [Hz], the 
CPU 3 switches the frequency to lOOO [Hz] 
by moving to step SPS4 by positive result 
being obtained in step SP52, and switches the 
ear for giving examination sound and the ear 
for giving marking noise in step SP55, then 
judges the necessity of masking noise for 
opposite ear at each frequency by repeating 
said step SP36, step SP37 and step SP47 
through step SP53. After this, when the CPU 
3 judges that examination of both ears have 
been completed, it moves to step SP58 and 
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finishes the pure sound automatic examina- 
tion mode processing protocol 
(0047J Further ifthe CPU 3 confirms that 
there has been no response from the patient in 
above described step SP42, which means that 
the patient is not responding incorrectly due 
to masking noise, the CPU 3 this time moves 
to step SP59 to increase the examination 
sound level by 5 [dB] than the threshold value 
which was measured in a condition of not 
giving the masking noise to preseiit examina- 
tion sound at step SP60, and confirms re- 
sponse from tlie patient in step SP61 . 
[00481 When the CPU 3 confirms that there 
was no response from the patient in step 
SP61, which means that it re-confirmed that 
examination with giving masking noise is 
necessary to this patient, the CPU 3 at this 
moment turns off the examination sound at 
step SP63 and reduces the examination sound 
level by 10 [dB] tlian previously measured 
threshold value in following step SP63, then 
executes threshold value mesisuremeni 
processing with giving masking noise in 
following step SP64. 

(0049) Then the CPU 3 records the threshold 
value being measured in step SP64 in step 
SP65, and afler this it executes threshold 
value measurement processing while in- 
creasing masking noise level by 15 [dB] by 
repeating a loop of steps SP66-SP67-5P68- 
SP69-SP70-SP71-SP66. The CPU 3 com- 
pares threshold values, namely threshold 
value being measured in previous masking 
noise against present temporary threshold 
value being measured by increasing the 
masking noise by 15 [dB] in step SP70» and if 
this difference is 5 [dB] or less, it judges that 
the flireshold value being measured in previ- 
ous masking noise is correct threshold value, 
and escapes this loop at this moment to move 
to step SP72 to stop the examination sound 
and stops masking noise in following step 
SP73 then returns to step SP47. 
[00501 Further, when the CPU 3 confiims 
that there is a response from the patient in 
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Step SP 61, which meajis that the result 
obtained by the measurement without mask- 
ing is correct threshold value, and at this 
moment it turns off the examination sound 
and masking sound at the step SP73 to return 
to step SP47. 

lOOSl I Further, if it reaches the maximum 
value of masking noise without being able to 
obtain a result that the difference between the 
threshold value of previous time and thresh- 
old value of this time is 5 [dB] or less in said 
loop of steps SP66-SP67-SP68-SP69«SP70-- 
SP71-SP66 wherein tlie masking noise was 
increased by 15 [dB], the CPU 3moves from 
step SP67 to step SP74 and stops the exami- 
nation sound there then returns the masking 
noise level to 10 [dB] higher level than the 
threshold value of opposite ear from the 
present object ear of examination in following 
step SP75, then set the examination sound 
level to be 10 [dB] less value than the thresh- 
old value which was obtained without mask- 
ing noise in following step SP76, to measure 
threshold value by increasing examination 
sound level in sequence from sufficiently low 
examination sound level in following step 
SP77. 

r00S2] In the next step SP78, the CPU 3 
records tlie tlireshold value being obtained in 
step SP77 as threshold value data in memory, 
it sets counter value to zero in step SP79 then 
measures tfarshold value by increasing mask- 
ing noise by 5 [dB] in sequence by repeating 
following loop of steps SP80-SP81-$P82-. 
SP-83-SP84^SP85^P-86-SP87-SP80 
(SP79). 

[00531 When previous threshold value and 
compared to that present threshold value 
wherein masking noise is 5 [dB] greater 
become equal in this loop, the CPU 3 leaves 
out of this loop at step SP84 and increases the 
coimt value by 2, then measures threshold 
value by increasing the masking noise by 5 
[dB] again at step SP80 through step SP89, 
and compares the threshold value of this 
moment and previous threshold value. 
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[0054] Thus the CPU 3 judges that correct 
threshold value has been obtained when the 
threshold value did not change even when 
masking noise was increased by 5 (dBJ for 
total 10 [dB] or change of threshold value 
satisfies 5 [dB] or less when it was changed 
by total 1 5 [dB], and moves from step SP89 
to step SP91 to turn of the examination sound 
to return to step SP47. 
[0055] Further, when a threshold values 
wherein previous and present values are equal 
are not obtained even if the masking noise is 
increased by 5 [dB] at a step, the CPU 3 
moves from step SP81 to step SP93 and 
judges that it is impossible to obtain threshold 
value when masking noise is applied, and 
scales out this value. 

[0056] Which means that when the CPU 3 
judges that accurate threshold value will not 
be obtained when the masking noise is 
increased by 1 5 [dB] at a step in step SP66 
through step SP7, it is designed to conduct 
threshold value measurement by increasing 
the masking noise by 5 [dB] at a time in the 
processing of step SP74 through step SP92, 
[0057] (3) Threshold value measurement 
processing routine 

When the CPU 3 enters threshold value 
measurement processing routine RT2 which is 
shown in Figure 7, Figure 8 and Figure 9 
from above described step SP7, step SP64, 
step SP68, step SP77 and step SP82 of 
standard pure sound examination mode 
processing protocol RTl, it is designed to 
measure threshold value of patient by exe- 
cuting following processing protocol. 
10058] Which is, when CPU 3 enters step 
SPlOO and sets the examination sound at 
sufficiently small value at step SPlOl, it sets 
count value of counter to zero in following 
step SP102, then presents examination sound 
at step SP103 and confirms response from 
patient in following step SP104. 
[0059] When the response is not obtained in 
step SP104, the CPU 3 returns back to step 
SPl 04 through step SP105 and step SP106. 
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Which means that the CPU 3 waits for 
response from patient in step SP104 by 
increasing the examination sound level by 20 
[dB] at a teime by repeating a loop of steps 
SP104^SP105-SP106-SP104, Whenrc^ 
sponse from the patient is not obtained at step 
SPl 04 and it is judges that the examination 
sound level is maximum at this moment in 
step SPI05 in this stage, it judged that meas- 
urement of threshold value of this patient is 
impossible with this audiometer 1, and the 
CPU 3 scales out this examination sound level 
through steps SPl 07 and SPl 08 and returns 
back to standard automatic examination mode 
processing protocol RTl through following 
step SPl 09. 

[0060] On the contrary, when a response 
from patient is confirmed in a moment at step 
SPl 04, the CPU 3 moves to step SPl 10 and 
judges whether this examination sound is at 
minimum level or not, once turns off the 
examination sound at step SPl 11 if positive 
result is obtained, and confirms whether thee 
is a response from the patient or not in 
following step SP1I2. When there is no 
response from the patient in step SPn2, the 
CPU 3 judges that the patient is correctly 
responding to the examination sound and then 
presents the examination sound again for re- 
confirmation at step SPl 13 and confirms 
response from the patient in following step 
SPl 14. 

[0061] The CPU 3 judges that response of 
the patient is correct when a response is 
obtained from the patient in step SPl 14, turns 
of the examination sound at step SP 11 5 and 
determines that present examination sound 
level at step SPl 16 (namely minimum exami- 
nation sound level that can be examined) is 
the threshold value of the patient, and moves 
tostepSP109. On the contrary, if a response 
is not obtained from the patient at step SPl 14, 
the CPU 3 moves to step SPl 06 and restarts 
above described measurement of increasing 
the examination sound by 20 [dB] at a time. 
I0062J Further, if there is a response from 



patient regardless the examination sound has 
been turned off at step SPl 12, which means 
that the patient simply forgot to release the 
response button 24A or keeps on pressing the 
response button 24A regardless he hears the 
examination sound or not, the CPU 3 at this 
moment prompts the patient to release hand 
from the response button 24A by presenting 
examination sound which is 10 [dB] greater 
than previous examination sound level in 
steps SPl 17^SP1 18 and turning off the 
examination sound at step SPl 1 9. 
[00631 When the CPU 3 confirms that there 
has been no response from the patient at step 
SP120, it judges that the reason why the 
patient kept pressing operation of the re- 
sponse button 24A was simply because he 
forgot to release the response button 24A in 
step SPl 1 2, and the CPU 3 at this moment 
proceeds to step SPl 13 after reducing the 
examination level again by 10 [dbl in step 
SPl 12. 

[0064) On the contrary if the CPU 3 con- 
firms that there still is response from the 
patient at step SPl 12, it judges that the patient 
is pressing the response button 24A despite he 
is not hearing the examination sound, and 
move to step SPl 22 and displays a message 
saying "Patient response button has been 
pressed." on die display 26 and generate 
alarm sound from alarm 25 in following step 
SPl 23 to inform the examiner that the patient 
keeps pressing the response button despite the 
patient does not hear. 

(0065J In ftillowing step SP 1 24, the CPU 3 
wait for the restart button to be operated by 
being pushed down by the examiner, and 
when the restart button is operated to be 
pushed down, it clears the message on the 
display 26 and alarm sound of the alarm 25 in 
following step SPl 25, then moves to step 
SPl 26 to set the examination sound level at 
sufficiently low value again and proceeds to 
step SP102. 

(0066] Further if a negative result is obtained 
in step SPll 0, the CPU 3 enters further detail 
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threshold value measurement. When a 
negative result is obtained in step SPl 10, the 
CPU 3 moves to step SP127 to reduce the 
examination sound level by 20 [dB), then 
confirms response from the patient in fol- 
lowing step SP128, and if there is a response 
from the patient, it returns back to step 
SPllO, 

[0067] On the contrary if there is no re- 
sponse in step SPl 12, the CPU 3 increases 
examination sound level by 5 [dB] in step 
SPl 29 and confirms for a response from the 
patient in following step SPl 30, and if there is 
a response, it proceeds to step SPl 3 1 and 
records the examination sound level at this 
moment as a temporary threshold value in 
memory. Then the CPU 3 further increases 
the examination sound level by 5 [dB] in step 
SPl 32 then confirms for the response from 
the patient in this case in following step 
SPl 33. Ifthere is no response from the 
patient in step SP133, the CPU returns back to 
step SPl 29 because there is high probability 
that the response of the patient at step SPl 30 
is wrong. 

[00681 Further, if the CPU 3 confinns that 
there is a response from the patient in step 
SP133, which means that the response from 
the patient is correct or the patient keeps 
pressing the response button 24 A, the CPU 3 
in this case moves to step SPl 34 to once turn 
off the inspection sound and confinns for the 
response from the patient in following step 
SP135. 

[0069] No response from the patient at step 
SPl 35 means that the patient is correctly 
operating to press down the response button 
24A following the examination sound, and the 
CPU 3 moves to step SP136 in this case. 
When moving to step SPl 36, the CPU 3 
detects the count value and moves to step 
SPl 37 to increase the count nxmiber when the 
counter value is zero, which means that the 
measurement time is the firs time, then 
reduces the examination sound level by IS 
[dB] in following step SPl 38. returns to step 



SPl 29 through step SPl 39, and again con- 
ducts a measurement of increasing the exami- 
nation sound level by 5 [dB] at a time. 
[00701 Further, when CPU 3 detects that the 
count value is 1, which means that the time 
measurement is the second time, it moves to 
step SPl 40 to judge whether the first thresh- 
old value and the second threshold value 
which were recorded in step SPl 31 are equal 
or not, and if positive result is obtained, it 
records the direshold value of the second time 
as the measurement result in step SP141 then 
returns the stendard pure sound automatic 
examination mode processing protocol RTI 
through step SP109. Further, when negative 
result is obtained in step SPl 40, the CPU 3 
moves to step SPl 37 and increases tlie count 
value and executes next measurement proc- 
essing, 

[0071] After this the CPU 3 moves to step 
SP142 from step SPl 40 when the measure- 
ment reaches 3 or more. When CPU 3 judges 
that two measurement results among multiple 
measurement match in step SPl 42, it moves 
to step SPl 43 and records the matched 
temporary threshold value as correct threshold 
value and moves to step SPl 09. On the 
contrary, ifthere is no matching measurement 
results at all among the multiple measurement 
results, it moves to step SPI44 and judges 
whether the count number is "3" or not 
(which means that fourth measurement is 
complete or not), and if a negative result is 
obtained, it moves to step SPl 37 and con- 
ducts fourth time measurement On the 
contrary when positive result is obtained in 
the step SP144, the CPU 3 moves to step 
SPl 45 and records the best temporary thresh- 
old value among four times of measurement 
but at the same time it determines that this 
temporary threshold value is not reliable and 
returns to step SP 1 09. 

(00721 Further if there is no response from 
the patient in step SPl 35, it moves to step 
SPl 46 and judges whether the examination 
soimd level is the maximum level that the 
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audiometer 1 is able to present or not, and if 
negative result is obtained, it returns back to 
step SP 129 and repeat the measurement. On 
the contrary, if negative result is obtained at 
the step SP146, it moves to step SP147 and 
turns off the examination sound, then deter- 
mines that present examination sound level as 
the threshold value in following step SP148 
and moves to Step SP109. 
(0073) Further if there is a response from the 
patient in step SP135, which means that the 
patient keeps pressing the response button 
24A regardless he hears the examination 
sound or not, or forgot to release the response 
button 24A, the CPU 3 at this moment moves 
to step SP149. The CPU 3 increases the 
examination sound level by 10 [dB] in step 
$P149 and presents the examination sound in 
step SP150, then turns off the examination 
sound at following step SP151 to prompt the 
patient to release the hand from the response 
button. 

(0074] Then the CPU 3 judges whether there 
is a response from the patient in step SP152, 
and if ttiere is no response^ which means that 
the patient simply forgot to release the 
response button 24A, it moves to step SP136. 
On the contrary if there still is response from 
the patient in step SP152, which means that 
the patient keeps pressing the response button 
24A regardless he is hearing the examination 
sound or not, the CPU 3 moves to step SP153 
at this moment and displays a message saying 
"Patient response button has been pressed." 
on the display 26 and generate alarm somd 
from alarm 26* in following step SP154 to 
inform the examiner that the patient keeps 
pressing the response button regardless the 
condition of the examination sound. 

Translator's note: This "alarm 26" should 
be a mistake of ''alarm 25 '\ 
10075) After this, the CPU 3 wait until an 
instruction of restart is given by the examiner 
in step SP155, and when there is an instruc- 
tion of restart^ it clears the message on the 
display 26 and alarm sound from the alanm 25 



in following step SP156, and returns to step 
SPl 26 to redo the threshold value measure- 
ment processing from the begiiming. 
100761 (4) Operation of embodiment example 
In above constitution, the audiometer 1 first 
measures threshold value of patient at each 
frequency without giving masking noise 
(SP7). When audiometer 1 confirms that 
patient is pressing a response button 24A 
despite examination sound is not presented in 
this measurement process (SPl 12, SPl 3 5), 
first it presents examination sound which is 
10 [dB] greater than the level of previously 
presented examination sound (SPl 18» SPl 50), 
then momentarily turns of the examination 
sound (SPl 19. SPl 5 1) to prompt the patient 
to release the hand from the response button 
24A. 

[0077] However^ if it confirms that the 
patient does not release hand from the re- 
sponse button 24A despite of this (SPl 20, 
SPl 52), the audiometer 1 once interrupts the 
measurement and displays an message on a 
display 26 that patient keeps pressing the 
response button 24 A (SPl 22, SPl 53) and 
generate alarm sound from alarm 26* to 
notofy examiner about this. * Translator 's 
note: This "alarm 26" should be a mistake of 
"alarm 25 Thus the audiometer I avoids 
elongation of measurement time and meas^ 
urement error which is caused by patient 
keeping on pressing response button 24A. 
[0078] When audiometer I measures thresh- 
old values of both ears at each frequency 
when masking noise is not given, it judges 
whether threshold value measwement with 
giving masking noise is necessary or not for 
each frequency (SP36, SP37), When it judges 
that threshold value measurement while 
giving masking noise is necessary at this 
stage, the audiometer 1 gives masking noise 
to opposite year from the firs object ear of 
measurement (SP41). At this moment, the 
audiometer 1 confirms whether there is a 
response from the patient or not (SP42) and 
when there is a response, it judges that the 
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patient has responded to the masking noise 
and temporarily interrupts the measurement 
processing and display a message showing 
that the the patient is mistakenly reacting to 
the masking noise and pressing the response 
button 24A on display 26 (SP43) and gener- 
ates alarm sound from alarm 25 (SP44) to 
Tiototy the examiner about this. The examiner 
instruct the patient that this sound is masking 
noise thus he should not press the response 
button 24A based on this. Thus the audi- 
ometer 1 avoids elongation of measurement 
time and measurement error which is caused 
by patient reacting to masking noise. 
10079] Further, the audiometer 1 is made to 
judge whether a patient is operating response 
button 24A to press down following the 
examination sound or keep pressing the 
response button regardless the examination 
sound as same as the case processing of above 
described not giving tlie masking noise (SP7) 
in this threshold value measurement process- 
ing while giving masking noise (SP64, SP68, 
SP77, SP82), and notify this to examiner via 
display 26 and alann 25. 
[0080] (5) Effect of embodiment example 
According to above constitution, it is able to 
realize audiometer 1 which is able to shorten 
examination time and improve examination 
accuracy, by making it to once interrupt 
examination sound in the process of threshold 
value measurement processing and judge 
whether patient keeps pressing response 
button 24A regardless the patient hears the 
examination sound or not when there is 
response from the patient at this moment, and 
notice this to examiner with alarm 25 and 
display 26 to let the patient leave hand from 
the response button 24A. 
[0081] Also, it is able to realize audiometer 1 
which is able to shorten examination time and 
improve examination accinracy, by designing 
it to prompt releasing hand of patient from the 
response button 24A by presenting greater 
level sound than previously presented sound 
pressure level when there still is response 



from patient when the examination sound is 
once interrupted in the process of threshold 
value measurement processing. 
[0082] Further, it is able to realize audiome- 
ter 1 which is able to further shorten exami- 
nation time and improve examination accu- 
racy, by designing it to have patient release 
hand from the response button 24A, even 
when greater level sound than previously 
presented sound pressure level is presented to 
promote releasing hand of patient from the 
response button 24A, by informing this to 
examiner by alarm 25 and display 26. 
[0083] Further, it is able to avoid wrong 
response which is caused by reacting to the 
masking noise, by notifying the patient that 
the sound he heard is masking noise, if there 
is a response from the patient when only 
masking noise is given, when conducting 
threshold value measurement while giving 
masking noise, and as a result, it is able to 
realize audiometer 1 which is able to shorten 
examination time and improve examination 
accuracy. 

[0084] (6) Other embodiment examples 
Further, it is described in said embodiment 
example about a case wherein alarm 25 and 
display 26 are installed on examiner side to 
first inform examiner and then the examiner 
instmcts patient to release response button 
214A, when patient keeps pressing response 
button 24A and patient operates response 
button 24A to press down by reacting to the 
masking noise, however, this invention is not 
restricted within this and for example, it may 
be made to have display 26 on patient side 
and directly instruct patient to release the 
response button 24A with the display 26. 
[0085] Further, it is described in said em- 
bodiment example about a case to notify that 
patient is keeping to press response button 
24A and patient is operating response button 
to press down by reacting to masking noise, 
by using alarm 25 and display 26, however, 
the means of notification is not restricted 
within this and a lamp may be used which 
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lights when patient is keeping to press re- 
sponse button 24A or when patient is operat- 
ing response button to press down by reacting 
to masking noise, or this may be notified with 
voice. 

(0086] Further, it is described in said em- 
bodiment example about a case to notify that 
patient is keeping to press response button 
24A when momentarily presenting examina- 
tion sound of greater sound pressure level to 
prompt patient to release hand from response 
button 24A when there is response from 
patient even examination sound is interrupted 
but patient still sends response, however this 
invention is not restricted within this and the 
process which prompts patient releasing hand 
from response button 24A by momentarily 
presenting examination sound of greater 
sound pressure level may be omitted. 
(0087) 

[Effect of the invention) As described 
above, it is able to restrict response from 
patient only to examination somid according 
to this invention, by making that temporarily 
interrupting examination sound when there is 
a response from patient against examination 
sound and if response from patient continues^ 
interrupting hearing examination for a mo- 
ment and notifying examiner and patient that 
the response from patient is mistake with 
specific means of notification^ and it is able to 
realize audiometer which is able to shorten 
examination time and prevent reduction of 
examination accuracy for this. 
10088] Further according to this invention, it 
is able to restrict response from patient only 
to examination sound by making it to prompt 
patient to stop response by temporarily 
interrupting examination sound when there is 
a response Irom patient to the first sound 
pressure level of examination sound, and if 
response continues from patient at this time, 
presenting examination sound of the second 
sound pressure level which is greater com- 
pared to the first sound pressure level then 
interrupting the examination sound of the 
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second sound pressure level; and it is able to 
realize audiometer which is able to shorten 
examination time and prevent reduction of 
examination accuracy for this. 
(0089) Further according to this invention, it 
is able to restrict response from patient only 
to examination sound by making it to tempo- 
rarily interrupt hearing examination and 
notify examiner and/or patient that the re- 
sponse from patient is mistake with specific 
means of notification when tliere is a response 
from patient to masking noise; and it is able to 
realize audiometer which is able to shorten 
examination time and prevent reduction of 
examination accuracy for this. 
[Brief explanation of drawingsl 
[Figure 11 Block diagram showing total 
constitution of an embodiment example of 
audiometer according to this invention. 
[Figure 21 Flow chart showing processing 
protocol of automatic examination mode with 
standard pure sound. 

[Figure 3) Flow chait showing processing 
protocol of automatic examination mode with 
standard pure sound. 

[Figure 4] Flow chart showing processing 
protocol of automatic examination mode with 
standard pure soimd. 

[Figure 5) Flow chart showing processing 
protocol of automatic examination mode with 
standard pure sound. 

[Figure 6] Flow chart showing processing 
protocol of automatic examination mode with 
standard pure sound. 

[Figure 7] Flow chart showing threshold 
measurement processing protocol. 
[Figure 8] Flow chart showing threshold 
measurement processing protocol. 
[Figure 9] Flow chart showing threshold 
measurement processing protocol, 
[Description of numbers] 
1: audiometer, 3: CPU, 25: alarm, 26: 
display device. 

Translated by: Hideyo Sugimura, 651 '490-0233. 
hsugimura@pipelin€Xom, January 3L 2005 
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Figure 9 Threshold measurement 
processing protocol (3) 
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[Figure 31 




frequency mcuuremeut 




Figure 3 Standard pure sound automatic examination mode, processing protocol (2) 
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[Figure 4] 




Figure 4 Standard pure sound automatic examination mode, processing protocol (3) 
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(Figure 5] 
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SP59 Exam, sound level 
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Exam, sound ON 
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Exam, sound OFF 



Exam, sound |«vcl 
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^thi^thold mtaMUia ffe»iJt 



4a5king noiso Icvc)i*t5d& 



SP67 



5P68- 




Meaaure 
threshold value 



J Enter threshold data 

thr^hold measure result 




SP70> ^ ^ 

^^ahp. chnsihold vuJuo: w^SSflP 
^^■^Mhroshold value? 



'1 




SP71-N >4 Enter threshold value datn 
•temporary threshold vahi e 



X 



Exam, sound OFF 



rSP73 



Masking noise OFF 



Figure S Standard pure sound automatic examination mode, processing protocol (4) 
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[Figure 6J 



Exam, sound OFF 



$P74 



MoikiniK nofK kvd 

-OppMilc itiflc Ibresbold vahia-t'lOdB 




Figure 6 Standard pure sound automatic exammation mode, processing protocol (5) 
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[Figure 71 
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ExAitt, sound level 
Exam, start level 
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SPIOO 
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SPlOl 



.$P102 



SPU7 _ 



lExam. sound leve|-»-iOd3 



I Exam, sou nd ON 
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Figure 7 Threshold value measurement, processing protocol (1) 
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(Figure 8] 




Figure 8 Threshold value measurement, processing protocol (2) 
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1 

•7x^yt^yHX\f»ixm^t>nit»iih'>fii 
^. 

looon 

Mtfmi^xw}mtm*-'M}t-fi 13 

(0002) 



2> »BW7-3083IO 
2 

^11, wfa\zftixmmm < i25Cfe)N(ooo 
(i»\yxti0mviiimtkii^ir>i»iii^<f>K8m 

li. 9mttiaatMk^x\'>i9xnmtmn-o 

ixBtsmmint^x^'yirixvmiwi^iam^ 
hi. 

10004] ifiznt^f^WimiBaimmt \ 
txmfitittmnmiiuii, 

[0005} 

•«BLft4|bhl/'OW»|(B»fLB;i4i:«|lliU 
StSBtinrik. lttc*<E*t*»L<:44k: 

1 0 0 0 6 J »2 1. tx^yir^A x^^itmm 
^j'{xi:smixmii^9>i^ixit^ztm 

14, "fxiiyiry^xtatlXSKi.iiesmk. tk 
SffizseL^aSiOlSSWMkRtJt^iCBOiUT 
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10007] ^mi&±'>iLt^i.lXUtMi\,V) 
(0008] 

04. SP133).-HBffiSfe*ffiKSPll 

1, SP134) .i.ntiwsm'kvmmRi 
%mmwa^vmi6fi>t,ff)iESimAix^\i:. 

kWMW-* (SP12Z. SP123. SP153. 
SP154) i^Kt*. 

100 09] 4fc*»WCl3V>t«. WlO^l/^/W 
0>«tti»(cMt&tMt«e>>iG«:b(%-?y::k ( S P 1 0 
4. SP133).-JI«BiE»*tBiL(SPIll. 
SPl 34) . i«kMft«»t)>'f>t»))B»*mU»^ 
(SPIl 2, SPl 35) . Jpl(rXrffiV"^U 

(SPl 1 7; SPl 18. SP149, SPl 
50) ft, i8D)!2O9E)'^rtK0«S«&<t>nr» 
(SPU9. SPlSnctKJtO,*****!!* 

(00 10] {(^t=«;|HS<:BV)tti. S2(0tSi/^ 
A09l»»fti)ttft(SPll7, SPlie, SP 
149. SPlS0)tt. »2(96SP'<A'<0WEtfr 
4IW*(SPIX9. SPl51)CkfcJ:"5a«i 

jti'!»irVi«^(SPl20. SPl52).e:4mE& 
-«i|iStib^l£.]»&r««it#»2 5, 26t:J;0 

(SP122. SP123. SPl 53, 
SPl54)ii»rt*. 

(00 U ) 9<^<c;(cjK^;ci}V«XI;t. 8^ft<0Si= 

% wi»ifMikhMvws»9s\xma>xsv 



13) »(W7-308310 
4 

//-< Xtc«LTtt««*»^»«lB«*'ft'>fci: * ( S P 
4 2). K?JWE*-«M»8M-* kJtfc, DfJEOftinf 
»2S. 2«<cJ:»)tt«at^X(itMNHctkttt4'^«> 
16S;bq3iaitV^&£t:efi5!rf« (SP4 3, SP4 
4)i5fct«. 
[0012] 

(0013] tii^a^t:^»\^iimr:\>ws^f> 

*8>«2<WffP'OK0afiS*a»8KfiS^Lfc 
< SP 11 7. SP 11 8. SPl 4 9. SPl 50) 
20 ft. WKai2O9El/'<JU0«aE«€>MliU (SPl 1 
9. SPl 51) . ttfiW«tJCVeik»b6;:k({er<k 

100141 ^t»\s^xiiyfj^j(!tm\^x\tm^ 
hnximh-^fit # ( SP4 2 ) , Rftas^-<w> 

Bir*k«K.BW»>WS2 5. 26«cJ:0«ta 
moL <SP43. SP44) . »tt«<0J59S-jl:K>$ 

(0O15] 

t*. 

(0016] (D^MWe 

> 1 tt«*bW|y«*^i'2 i&afWii k OA 
A$hX:Df^tfirM9S 1 k LTC P U (4>^ 
aa^yf.) 3fc:2ttt*. 
l00l7jCPU3tt. »<&(8^siai;cxJit*>A 

#s ZA^iSittrif kCJ: 9^Kefi8«UI4i:iif 
)S91tt»nX8Ett«efi9«. Cft»]E9eit8#S3k 
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S 

(ooi8]iTSE«as5iis c?\}^i^(i,mihi 

Recaujti, x^vmntiM. cpu34»&«» 
e«i*«wfflf s 2 ztiatfwxx'i yf iflpt i t 

zMMxms 1 Ok LTsjsattHa 1 fcasBt 

i. ^W0E92 II*, CPU34i>^fttt«tn£M«fa 

XS^S 1 1 1: tt:t'(7f^22K2» 

v-r ^2 3 */i-UT!as»««wi8«stirt'* . 

C0020] JGEjMMS8»3«t^7U. CPM^Ifh 

i«:*^<y-(XSfcftff««4. afccwfcscpu 

y2^Mmm^iMi^i^tmth. amx 
(oo 2 1 ) *>**««fcaiit, 5r->^jr;«-^ iMt 

T9-A25&t^|»S2$**t, attiWTX'^:' 
^/'(Xj:«u;uiB»#f;^24At»tfc«$Xtt 

^V24A«»t»nv»*^fc. CPU3*«75- 
A2 5 kOWSfS 2 H»S»jt4fc j«(Cftji92 6(C 
iPl«llttS2ieailfr*ii:JCj:'). 7'7-A25A» 

[0022] (2)BeW9§iM»f6~K 

wwiWdsittfcjt* so 



6 

9M${reiMeff38iaiE%-K (Par. 
2assBLZiMtmx'(-'jfmmt ^?c«oaEwst 

[0023] CPU3tt, 8PI9t«SIH»E^-Kjl» 
#«RTlfeA«k, Xf-yrSP2TaK0»'?>flBa 

» 'yTSPStt^v^tSBWItOSkUflWl*^* 

amu. xf'yrsp4T«tttciKW6i«E»«« 

mUtlOOO (Hz) taHtf ». RVttCPUSliX 
^7rSP5lC«^>t, S»»«D»ft8l:|||WI#$2 
D^SffiT 4C: k i:<fc 9»05ES»I|^S 4 

^A9MWi,m^vmiViii{ist^h, cpu3u 
8<xt77SP6i:«v>x. ^isoasstcimifi^ 

» S2Sirill!lSt«£ki:Jt9«tlXliA20)StRil9X 

100241 «ccpu3<ia<;if'y3'SP7iajn 

t, H7. fi|8&tfB9l::«1tM«S^J(|»^iO[R 

'r2Kii^x!i<omauso\^xmmnmiim 
t*. i<^arsi*7fi. cpu3iix5'yrsP8«8 
xfvrspTraswitttcjfflwafHwo 

SkAff rsP9tfr>Tiooo (ai) «otWE»cj:6 
) <«eHrs»8a62Ei?f5iHP*-K(EiT. chiira 

10025] CPU3tt. 0:«)Xf-77'SP9<CiJV»'C 

sBsag*- KiWH««ftr vvstvvi k taen k . 

Xf7rSP9-SPlO-SPll-SPl2-'SP 
l3-SP14-SP6-SP7-5P8-SP9«rt' 

-7tti o jgtr k c i 9» 1 o5s»9fr/!.tetre 
msmmim (M) ifh\sm Wi . 2000 ch 

3000 (Hz) . 4D0Q (Hz) , 600O (Rt) . 800O (I 
10026] T^ij^CPUSIi. XT'yrSPJiSfc 

v^TSjaiftfciwk, xfryrspiofcsotxf^ 

«<^ktT«ffia£aACfu(%u i'Bmf) tc 
ttHWik^Mc, iotUryT-spi icatctxt 
7rsp r 0>iMliMt:fiv)t«)itUfiaS0)n 

affltWOM CHi) ■C»'«:*«*»WBit». CPUS 
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( 

7 

mita^t 96 i'>jL0u^w>mm dsn 

(Hz] , aoOOCte) . 3000 Clb) . 4000 (lb] . 6O0O 
(lb) . XttSOOOCte) ) tmifS^. XfVTS? 
1 3l:«^'CjE5ttt$a(S4C«mB9S2A»iSliir 

spi 2K«v^Ta«L>yii3jia«Bet*. $^t:c 
p u 3 iia< 7r s p 1 4 fcijv^t asawwwfc 

S]afiA»ff64«(^T77SP6HrU-CXf^ 1 
rSP7fcK6. 

(00271 «^CCPU3tt. 80QO(Nz]ei>|»EtlC 

jiT^yrspi 5wtA. SBwt-yrsp i scm^ 

(lb] tas&tnaa.'^vrs pi3-spi4-'Sp 
6tin,r;i^y7SP7fca*, ;<0Afi>rsP7 
4m)wr«flBosiii^«sii#jnRT2 tmthz 

tyrs F se^tTx-f vrs p i etsitr. 2 
{00281 S6ccpu3tt, iioaJiT^yrspi 

7-SP18-SP13-SP14-SP6-SP7- 

s p 8 - s p 1 e - s p 1 7 o/i^r t « 0 at i k c 

(Hz) «>^509 (fe) . 350 Cb) . 12$ W 

[0D29]^>ti(TCPU3U. 125 (IbJ^SOnKZ 

«t4ltt«t««fflt«tel.ttttt;^i'7rspi 7*- 

^*f7rSPl9ICJ8». C(?)ttxy7rSP19~ 3 
Xf-y-y'S P 2 2IBK*V»T«a£J«{t fca««<ir«& 

v^mtixm (lb} 

C00301S4fcCPU3«. ^m^f'/yspi 
3-sPi4eALt;^ryrsP6C3«*. ioa;^ 

(lb]~4000(Bz), 800 (ta]--125 (Bf)0>ftn» 

(00311 £iitd^txcpu3li, ;ir77'SP9 4 
*'>v naws^^TAf yrsP7fctt»t*ioflo (a 

•ft. CPU3ttiO;if7rSP24C«V>TSSIS 
*6»tk, X-f7rSP25lC»r>-CX^7ysP7 

ffmm&mtxmidifiVsi&iLtztiMfaui 



> WB¥7-308310 
8 

Vrs P 2 7(C«^^t|«^t(c»jiiUs(ttfflM0OO 
(to) ■C*on:*>S*»ffflStt, 
(00321 ^c^Af >yrsP26t:tiv>t9%tilSit 
cpu3itXT7rsP27iaiw.- ei<.m 

mSk (ISOO (Hz) . 2000 (Hz] . 3000 C8{) , 4000 

ib) , 600O (Hz) Xttiooo CKt) ) ^mu y^fv 

7SPl3-SP14-5P6»*LTXT'yrSP7 

i«>;^fyrsP7C*ji»TX7'yrspi3 

(00331 S«>fcCPU3tt. AryrSP7l:l3»t 

iififflReffiaftm xf/rsps-sp^-sp 

24-SP25t/>'tT:^t7rSP26t:3l*, 

»c<OAf-yrs P2 6t:4j^<Titfta»^»*4r 

(t«i>^8000 (Ht) <Otltttf»2^&«a0>«ilH^& 
H7t*i-C)XT7rSP26-SP27-SPl3 
-SP14-SP6-SP7-SP8-SP9-SP2 
4 - S P 2 5 - S P 2 6 tOyl^rf BOSTi ttj: 9 
1000 (Hz) ~8000 (Ht) Ti9X&Vi'y<\X<n l BIg«)M 

<n(sm. 

(00341 ^3(in:CPU3li. moo CHzJ -vSOOO ch 

fc, AtyrSP2*C4JV^X»tttt»W:»*£fc»:J: 
9, X<f77SP28imt«<iMWI»»ci$M 
Tlitt«C«qsT«(«!8i0ffittftfc LTIOOO (Nz) 

^s-yi-U £*)i)»^yrspi 3-spi4-sp6 

t^-tT;X7'7r S P 7ldtt^T100O (fe) (COUT*) 
2|i]S0tAa«%jPI»SHTt&. 
[00351 CPU3I1. Z.(nX^V7SflV:Xifih 
1000 (Ht) l:'?V^T<!>2Bi<tl«fia9^«^Ttt. 
f 77 S P 8 - » P 9 - S P 2 4 t^^^TJlf■y7S P 
29WBA. i«a;^T77SP29-;tT77SP3 

1 isit£isv^Tffi 1 m9m&siA.%2m<'m^ 

I:»1ML. SlBBOiieiHlk»2BS0)n3tS 
(00361 8i9<:CPU3tt. a<;^t77SP32 

rn^tn 1 iii««ugi9UikK2iason}atft2:<9 

;^f77SP93-SP34-SPl3-SPl4-S 
P6-SP7-SP8-SP9-SP24-SP29- 
SP30 (XtiSP3 1 ) -SP32-SP330MI^ 
7t»9S8tCfcKi9, W7*SP32TII3ii; 

fOfflatttrlCOO (Hz) ^4>lS0O (Hz) -^^OOO (lb) C 
(00371 AimeU. C PU 3lilOOO (Hz) CWt 
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9 

Xf^/7S P 3 3*'«^Xt'y7S P 3 5 C^OTIOOO 

%v>. cti»}UlOQO(KO(ct;(tii@g^2igi 

«MStU»<10 CdB) ULtflmm. ISOO Clb] iZKIt 
IQi 2|9B01«tll4( 5 ((B) i^O«^k:tt. 15 

[00 38Jiftfc«LtCPU3»i. :i7'77SP3 1 

sp 3 3-nooo (fej -fifloo (*) <:jft* 2aBm 

I. t«aCPU3»i. ;^fyrSPl3-SPl4~ 

spet^^uxf-yrsPTiai*. znxfyrs 

P7|Ci}Ut800 (Hz) (^)«^l:»tt6tt^011ftfa 
*aRt4. ttV^TCPU3W, C«a(ISO»7tt. A 

ryrsp8-spi6*y^UTxfyrspi7a» ; 
*. i«5ttiafeH8tox^'y7'SPi7-spis- 

SPl 3-SPI4-SP6-SP7-SP8-SP1 
6-SP17»«>)3SntClO50O Clb)M25 

(00 39) d^KCPUStt, emus (lb)09tR 

p 1 7*»^^f vrsp 1 9fca*. x^'vrsp 1 9 

"Xf^/TS P 2 2fflt:»v»t8ffi»«li: Ltlttl«0 

^?(i:l-C1000Ciic)-«IOO(Hz) .«)0 (l]z)-|2$ 
(Hz) f)&^V:m-im»(rJSSmaL'iiM 

l00 4 01^*TCPU3tt. XfyrSPlAXft 

v>a»IIffi*«»T U:;k**»u ;iTf^7rsP36 
cm . c PU3tt. JbS«})SatcJ: 9»}gL;/^«b< 

{004lI-«:<J^CPll3tt. W7*SP36a 

VAfyrsP3 7t^;t4v//'fxe4**»*l! 
<0£it(i9o9^«fi^ 9 (,10 (dB) izi v>gsi//guo 

7SP 4 2IZ«^^-C«n«t»^«9£»b(««ib>eMI8 
[00421 CPU3tt;if7rSP42'WI««>^ I 



) tt8ll77-308310 
10 

itKiO. At*/rSP43«^-7Tj«<«26±«2 

< x-^yrs p 4 4 fc« 

1 0 0 4 3 1 acUC P U 3 14:^r 77 S P 4 5 ICUV^ 

«ftt k;^f 77S P 4 6T«jN»2 6i:t^> 7^-i^ 
ftVT5-A2 5««««8:i' y 7t*. 
(0044J i*U;«lXCPU3U, Af^7rSP3 

eavAf-yrsps 7 wsvvcvxi^y^y^ X64 

7-SP4 8-SP4 9-SP50--SP3 6-(SP 
37) -SP4 7«A^r*»l)at£kCil)l«» 

(h) . 1»Q (Hz) . 2900 (Dz) . 3000 (lit) . 4000 
(Hi) . 6000 (Hx) AV8D00 (Ht) *«HWatTr?X# 

[004 51 CPU3tt. Wt«000(lte) iStJint 

s p 4 8-ctAUuqi^n6; tizx ^9i<xf^7 

S P 5 1 'emOftiMO (Hz) CftCJt 9 

CPU 3l4XT7r S P 3 ^rnxfj-rs P 3 773 
tt 800 (lb) t:filt6'TX:*>'/y4X<»MMt{:*Bf 
Lfctt. AT?7rSP47-SP52~SP53"SP 
50-SP36- (SP37)-SP47er)/ir-rt« 
0£tCkli:J:>)500 (lb). 250 (lb)At^l2S (fl 

[00461 CPU3tt. 'WW125 (H«) Jsiitti-r 

sp52rf»jas»*«»^*i*itfej:0. x-f7rs 
P54K»oXfsmi'iv» (Ht) i:«!<>tti6i:M: 
Af^7rs p 5 smwfr^i iSt-rxJ^ y//^ 

Xt4i6»ki«0flUfcft. Jji<0Xi'7TSP3 

6 . xt7r s p 3 iKfxfyrs P 4 7 -xf-yr 
s p 5 3 6«ostc k t^mmasnitiKMn 
mvw7xifyiryAXn&mmri. zn 

11, CPU3ttWCXT7rSP57TIIWWBffi*« 
100471 4/SCPU3ttJfca^Xf7rSP42-C 

tttaa**"?x*y/y-( xt:i*|(0E86LT>^ 

V^iteWfcU itf)k>CPU3liXT7TSP5 9 

ntaesnnimt 9 i s («) a» < tTX7'77 
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(7) 



1 1 



L2 



10048) CPU3liAf''y7'SP6 l"Catt4W>fe 

iwtiJSilBSJiitciktSJtU c:«t?CPU3 
ii;^t5'rsP6 2t««mfc^^K, «<Xt7 
7SP 6 3xmB^^i9astm.nzmt n w 
imrvuvt, »<;tf'i'rsP64fci{v»T-?M 

[ 00 4 9 rAfcCPUSJiXtyrS P6 5t*»v* 
■c. x-f7rsP64t«KL.«:«Bt;«*yi:Ettt 

fttt. X?^77'SP66-SP67-SP68-SP6 
9-SP70-SP71-SP66WW-7fettOat 

?«*««<>»affla«3tS81Tt*. CPU3WAf7 
rSP70C«V\T, att<ri>^»«<ovM:'//-f 

5 («] aTr»o«^. B^rrj^^v/z-fX 
iiort^rttWfC. ;^tyrsP7 2(tBo'c«3W 

8<ATVrSP73-Cv;i^V^'/'rXMl 
-yC;»T^75'SP47KRi. 
100501 4fcCPU3axir7rSP61-CtMH* 

e»» * ;^t7rs p 7 2»v;* 
A^"yrsP47ftH*. 

100511 *fcCPU3U±aL«'?X'^>'/Z'fX 
tl5 (dB) r^JiSS^T^XXf 'yrSP 6 6- SP 
67-SP6S-SP69-SP70-SP71-SP 
66w>W-rfciJV»-C, ling««Mlfc'9-H«ttfi«)«if' 

-(XiOlWttTHtfii, ;tf7rSP67*»itA 
■f7r5P74Ct9CCT«*fftJt»«:tt, «<;^ 

*v«icRU «<;^tyrsP76Tiwti^t 
T;**y/y-f XSiUtiUg LT»rf^ffli 0 tw (d 

100 521 CPU3»l«<;^f'>'rSP78C«\> 
t» X^77-SP77"PWtiafflt««r-f tUt;< 

tvtKiwii:. »f'yrsP79T*'»'^'«a» 
o«afiW:». «<;i-?yrsP80-sp8i-s 

P82-SP83-SP84-SP85-SP8«-S 
P87-SPeO (SP79)Wl^rfc»0£-fii; 



100531 cposuio^rtWBoiiffli: -Hi 
mL<*ryti>n^. Af7ysP84*'^ioA^r 

Sftm;^ WSP 88 W >'btt* 2«Wtl«) J: 

ifittt. ;^f^'rsp89it^ttAf/rsP80T 

to (00541 *'<UTCPU3tt-!?Xi*>/yHXl/'< 

/w% 5 (dB) r^io (<iB) scfts^ tttiweft 

U-'aHitfU^ftfckfllffil.. Xf7rSP89*>«.X 
7"/rsP9it:«oTas«iflJ'3. «<xf^7rs 
P9 2rrx'¥y//'fXt«h>xxf 'y7SP47c 

(005 51 *fcCPU3lt'7X=lf>//^XS5 (d 

» WJ:54«IWi«»W*V^lft&«tt. Xt77'SP8 
l*'^X^7TSP93t:^t, ZZX-^TAVifJ 

L. i«>tttxy-/k7<rh-r5. 
(0056mfc%CPU3ll, Xl"y7SP66-* 
Xf 773 P 7 1 feJ}Vit'?X*y^'/<( X*15 CdW 

kflSttti;. X?'77SP74~:iT77SP92<J 
KPlKfiV^tv VX*y/y<X6 5(dB) fo±»3 

30 (0057) OlKWAWI^f'^ 

CPU 3tt±iSLftBn»t»^'e-K<I»^RT 1 
(0Xt77SP7. X-f77SP64. Xf-77SP6 
8. XT77SP7 7ai^Xt77SP824»«.8l7. 

asawa gicstsflBBfiffliirt^yRT 2 1;.6 

(00581 t**%CPU3U, Xt77SPlOO 
*»t;(»-5T. Xf 77SP 1 0 1 WJV»Ta3»t+» 
viSt:Bt^& 1: . Il< x-f 77S P 1 0 2ei{ 
40 ViT;»'>J'^O*«7>'l««t0feHSUfctt. Xf77 
S P 1 0 3 TttStf taSL. »< X-?77S P 1 0 4 

(0059) CPU3liXf77SPIO4'r0Sfi(<i» 
th?»-9fc«*«i. xt77sp I osat^xf 7 
r S P 1 0 6 tr^r LTWXf 7 7S P 1 0 4 ICR* , 
■«*^CPU3ttXT77SP104-SP105- 

SP106-SP10 40)i^7 tiioatJ k IC * 9 

flaWl^'Ol'fca) (dB) fO±ffSli»*f<»^r77S 
P104-Cl«(«*'^>«IE8SW«.«rf6. CCtXf- 
SO 77SPl04(c*kitWMW'i«lW*H»ftft.r, 
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ioj^T-yr sp 1 05TC:<0fci'»)«tt«P'W'*<ft 

CPV3\iXfVrSPl07Rf/SPl09titi'X 

-jTs p 1 0 9 titixwmQwm^" vummK 

[00601 iiijC»tTCPU3ttWC;^r7rS 

p 1 04-caa***<!.«jiwifliE9n«t , ;^T'y7' 

5 P 11 0 t»ot iOSttSWibM/'^ftiB*' 

a<:Xf'77SPl 1 2Ct5V»tCO 
kimm*<»fHSSiri>i>irSlfmti, CPUS 
u;^t7rsp 1 1 2t:ii^^x«sm^^h»»^s^»» 

tv^ifcHRL. i<ofi»MJS<^»x:f>tXTyrsPi 

[0061 1 CPUSliX-r'yrSPl 14Xlttt«*» 

KU xf-yrspi 1 5T8BPt6fflO» x?-yrs 
p 1 1 6-ciiao««£sv'^ (■♦•ftfc^saEUS jft 

109 . iilKWLt C P U 3ttXf y/s P 1 
tyTSPX06W-?t. JatfcflOESMBRa 
[00621 8:«:CPU3«X-fy7SPl l2TttS 

Ai'b-ncsxt^ y 2 4 Atff usm v\&c i: (^stt 

I. C*>t»CPU3ax^'/7SPU7-SPll 

3t»»a*L, 7rsp 1 1 9Tittemct 
t. acfcc p U3iixf7rsp 1 2 OTMtwww? 

«^y24A»<>^«:tttTV^««^MB»r«. 
10063] CPU3UiA-fy7SPl207lWl«*» 

V7SP 1 1 2TWltM^JSSit(^;'24AtiVffil 

0: L t vVcOUatdGSd;^ V 2 4 A ft L e^t vv^ 

«it«tfi|iBiu i9)k*cpu3iiAf*yrspia 

Pll3l2«tl, 

(0064J C*l.CflL.tCPU3liXT7rSP12 

u xfrrs p 1 2 2 ti»vxmMt26iii rm 



(8) MIIHT7-308310 
14 

iSSS»9yimim^iX\^ii-i kvi5>*/<:-i/' 
tiWt*t^«C. tt<At77SP123l;UJV>T7 
9'-A25«>i^9fit»K£«««Cfclcj!9. IMH: 

[0065jCPU3tt, «<Xf^7rSPl24t« 

rS P 1 2 STS^ 2 6±<r» 7*-i'"aif Tt-A 
10 2 5«mS9i9 tlTLfett. Xf^'XTSP I 3 6tS 

7rSP102»34tr. 

[0066 J 4fcCPU3«Af7rSPl lOTWfi 

ouw^nii:. $^Mmt8aaecA«. cp 
usttxf^'yrsPi i ot«J8il»#»<»*iik, ;^ 
t'/rs p 1 2 TK^-Jtioai/^ta Cffl) -Rf 
filk, «<Xi^/78Pl 28-Ctttti:b«^^iSnra 

rspiiotcHfi. 

20 (0067liitWtUtCPU3»iA^'y7SPl2 
8tJSffi^lt«^U. Af'>y7SP 1 2 9-C«i9» 
l^* 5 (dW J:ff 3-et8< ;^'?'y7S P 1 3 OT 

77SP 131 C3»w<0& S^>ttStl^£Sifia 
l:Lt;<*i>CWIti. »fcCPU3tt*f-yrsP 
1 32TS^Wtt»»^«: 5 («3±JfS^«. 
«<Af-77S P 1 3 3rCOk8 WtSSWOJBWrH 
BT* .CPU 3ttA7^y7S P 1 3 3r«»**»«.«) 

X7^'y7SPl29feR6. 
100681 ifcCPU3tt;tf^77SP 1 33-Ctttt 

#^«^tTV^6Ctt«l«U i<r)kJCPU3»;^T 
77SPI 34*»OT-S«ffi9«JOt, «<J^t 
77SP 1 3 5TttM<»4«)jBStf«»i-« , 

[0069] 77SP 1 3 5-Ctt8l«4>(bi»F4« 
v^£i:iiMftt;»q»tce(?tXU<X»S<K^y24 
40 AtfifSll«UtVi»Ctl««U £«)fc#CPU3 
liXtV7S P136W4.CPU JfcUf 778 P 

136fc»tk. CiTjO^rXhttttHttSU. il^Vf 
WfO-nht^mSiWf 1 BiTA-^i^tZlUf 
77SP 1 3 7i:SJr>X*^>'httH J'^ yXVh 

u. «<xty7sp 1 38t«atsi"Q»'«i5 («] 

T»f, At 77SP 1 39t*LtAf y7SP 129 
1 0 0 7 0 1 *«:C P U 3fcUf y7SP 1 3 6 1:» •> 
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t*k . xt7rs P 1 4 0 ts^rrcxfjys P 1 3 

77*$ p 1 0 9 &^itaniii«ff iMO^*- h«i^ 
ssttli#«»^*i/5J»*wi. xfyrsp 1 3 7k» 
SWrft. 

[007 1 ) ioftCPU3tiaifi*'3illai:K«ro<; 
x-f yrs p 1 4 OiO»fex-f' yrsp 1 4 2fc^ 

(. CPU3U;tt'y7$P142-caB<r)aKtSftO 

uafflk LTEttU. ;if -yrs p i o 9K»i. in 
t*K»t*&ctt. ;^r'J'rspi44i;»'). 

tM&^MXf^jrs p 1 3 7t»ryc3l» W 4 Si 
coaufetlf?. c#icWLTcpu3i4XT'yrsPi 

sKrsOv cc-c4ia<oa€i$»od^fi(.ftvMEua 

IX, A^yrspioswp*. 

1 0 0 7 2 1 *fcc p u 3ttzf-yrs p 1 3 o-rtdtt 

«*'<»«JJSSjWW»^ft%*K«4, Jlf-7rSP 1 4 6 

•yrspi 29<cR-?tiag*aoat. i*if:«U 
Ai'yrs p 1 4 6-ct)eg*5S»feh*i . Atvr 
sp 1 4 7fc»oxi«»t»3>5a. «< -yrs 

P 1 4 6\£»^^xm6MtU^WfJl^mb Vty^T 
7rSP109fe»4. 

1 0 0 7 3 ) S t tC P U 3fcUf 7^8 P 1 3 5T« 

{:ffte>m^&«'. XiU&S«^X24A«tttSH 
tV»*itfr»)ll„ iOttCPUSIt^lrTT'SP 
149H»i. CPU3»tX-?7rSP149J!aj^r 
*»l/^tlO (dB) JAS-t, ;^r7rs P 1 5 0 
•CIH««r««UJttt. 8< Xf'/rS P I S 1 •«» 

l0074J3tCCPU3 tt Af7r S P 1 5 2 fc«V> 

«L«h,tvv<:ii:ts»L. yrSPi 36«^ 
*. Cftfe«UTCPU3tt;if7rSPl52fci«> 
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fBS#f y24AtffHWtTVi;i:t8SlU. i 
8^^775 P 1 5 3lC^t«j5K»2 6±«: f« 

S'SSSttiki^K. «<;tf77'SP l 54tT5- 
i.26«>««fif^}|±mij:Ci9. WK^m 

10075] i«tt. CPU3«;tt7rSPl55l: 

1 5 6T«jW2 6±«;<7*- JOW/r 7-A2 53^ 

(00761 (4)»tn(0iM^ 

Wtti (SP7) . ;t-y:t^f-^l»i. l<mS6 

uiiUi\^ximitimihx\^Kt\.^K.i,m>hiii» 

» *«(e«)ir^i'24A#firtTV\«£l:«flB4-«i: 
(SP112. SPl3 5).*rH«l*Utt« 
W^l.Jt9<,lO CdB) *#Vv«a»ftfS«L)fe (SP 1 
18. SP150)tt, -l«aiE«t«i (SPl 1 

9. spi5i)ztt:t'>m»=>iixeifn''fy 

24A*'4*l«rci:«'(W. 

too77i u**u ^htizi,mht,-mn%mfS'f' 
fy24Ai^h^lilx\,^^Uimttit (s 

P120> SP152), *-v'*i<-^m-HWte 

» Atj*nwKv>«ittitt>-r>7"fe-y*a»t* 

(SP122. SPI53)t*t:. T7-A2e«'«, 
W«fe«tt(SP123. SP154) CtttO 

BBti. mmammmmmrh. 

1 0 0 7 8 1 ^"'M^-S I tt"7X!^y^^/-< Xfe* 

S««t«8ttftl:-7V>TffflW-4 (SP36. 5P3 
7) . iiTv^^y/Z-f Xt4ifc«fflfflS*«<e« 

( SP4 1) . i«i: & ilij«ft9 
1ft>K9ifih'>tslf!&^im\. (SP42) , JStiif 

flBBU -«aK»Bt1«SUr, «n%il2 6±t»a 
«*<iaiait TX)^ y ?^/-( XfcEBLt BiS*;^ J' 2 
90 4At|iri,tv>«i{:»«ii7t;<7^-i^(«9t» 
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(SP43) 79-A25«'feWWm* 

{SP44) CfcfeimCiWIfclrW^**^. tR 

100791 4J5Jr-^'itJi-#ll4::«^X#i'/y' 
'<X«4:lX:lMfl«»»(SP64. SPSS. SP 
77. SP82) fc^V»-Ct. ±^-t?,^y^/iX 1 
(SP7}«>««l:iMi:. tttttifW 

<«i:ttot«««^ X24 AeifSlfliUvti^ 

*». X«W»fc»i>6riGSJlt^:^24A?l¥ta»t 
TV>*«7*'feWBil.T. itf)Ci:ta«»2 6211^75 
-A2 5 lr^L-Cfi«ea6^* 1 5 Ci»*ilTV^ft . 

(0080) (5)mmmsk 

i>€>reff«^y24A«IVURlK»«fcffil. £ ! 

Oik tr^-A 2 5»t«»»2 efcjtottttfcto 
4>«. IA8t«4'J5S;«^V24A«>4>4&tt9««Jt5 

«»»«lwUTtM««)l6»i(^:'2 4 A4»6«>¥tttl 
h. 

)'^l/'Ol«9m(tt^U«M«OJ&«4(^y2 4 A 
«>«>0)#8Ctl«(IL.-C (>tt8l«imSS4(;^V2 4 Afrii? 
WBttVi4«*. i:0£kt79-A25JMfiR«« 
26«:*^WH=«6*. lMJ»MB8il«^y24A 

[0083) 86l:7;i^-fy/y^X«4:L«)MffiS 
y/Z-f Xtft 4C 1 1»«>«« Jt -J fe tfc; I: « 

[0084] (6)i6D3SltSM 

2 6 ^tt«ffllw»(t. WgSifSGSt-f ytAAtWl 



) flH¥7'308310 
1$ 

f»<Kf X24A««fflft»Uft(C. ftTMbC^ 

Ci:tJll4*T-CA'ft. lMW<««t«toWf'K^i'24 

(0085UALha!<'«Wt«CfiV»tttv 79^*2 
5RW»»2 6*«|»T»(*HB¥i«^^24 A4 

£J6UIB»)K* 5^2 4 A MffiJIfliUv^i; te 

A^-f. nim«MMS«>K^>'24Ai:ftti»n 

SiKi' V 2 4 A t«B»fPLt V» fiiWfciflWt 4 i ^ 

4A4><^0Efl«Sl^. ^VtMltl^'^OJS 
^(i|q«t, WMl0%»;K^y24A»>^<Of«tn 

»{|t)BSe«ittft J: 5 icit i J: t\ 
(Q087) 

100881 ta^mtiOX. ff lOVEW^ 

OMEf»4>llit»£i:lcJ:9. tttMMSV^jfcXX 
Ck»iet JrdlcUwki::^ 0 . tttflt«>«nA»» 

U9« k^MstieHMeAHErf io^Rhibi^ 

[00891 »<i»=*»?St:J:htf, ^y.^yf/'tx 
j=«uTaa«*'6wis8At«.r3fck*. wj«ait- 

wmamu^MKsmix^^ztvbm 
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[613 ] wm9umm-rmmin&7a- 

IBS 1 aim9SiHtt«-H»«mKJKt7D- 



i. 

i. 

l--":t-S^*>-^. 3 CPU, 25'— 77- 

36— WM>. 



IBl} 




1 
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[B2] 
i 



(1991 




iruB 



1 



11 j w yf ir?. 




9f 4Hrafttta«^ji<3) 
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{B14] 




I 04 fil!p«i^eiiM*2*-KiSa^lI(3) 

i 

i 
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[85] 




05 mmmm^-ym^!Ai4r) 
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(16) 



^ .S?76 




srez- 



sr83- 



I 



SP93 




5P89- 




KkST 



3 



,SP9l 



I OFF I 

3^ ^ 



OFF 
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(071 
BT2 



3^ 



SPlOO 



4 i r 













SPlOl 



SP106 




SP102 



SP103 



-SP107 
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IMIP|17-3 08310 



SP127 



5P128 




SP13 2' ^ 
SP133 — 

SP135 



ft*?. 

- L 




toMg(4IBI^-^- 
'SP143 i sn4s 



H8 ttfllffl&^^flRt^) 
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